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Ʉɨɪɲɭɧɨɜ ɋ.Ⱦ.
1
, Ʉɚɩɢɥɟɜɢɱ Ʌ.ȼ.

1,2
, Ⱦɚɜɥɟɬɶɹɪɨɜɚ Ʉ.ȼ.

1
  

1Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
 
2ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ,  

ɝ. Ɍɨɦɫɤ 
 

ȼ ɧɚɲɟɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɞɟɬɫɤɢɣ ɰɟɪɟɛɪɚɥɶɧɵɣ ɩɚɪɚɥɢɱ (Ⱦɐɉ) – ɜ ɩɟɪɜɭɸ 

ɨɱɟɪɟɞɶ ɧɚɪɭɲɟɧɢɟ ɞɜɢɠɟɧɢɹ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɥɟɠɚɬ ɪɚɡɥɢɱɧɵɟ ɩɨ ɷɬɢɨɥɨɝɢɢ 

ɢ ɩɚɬɨɝɟɧɟɡɭ ɪɚɫɫɬɪɨɣɫɬɜɚ ɥɨɤɨɦɨɰɢɣ. ɇɚɪɭɲɟɧɢɟ ɦɵɲɟɱɧɨɝɨ ɬɨɧɭɫɚ ɢ ɪɚɫ-
ɫɬɪɨɣɫɬɜɨ ɤɨɨɪɞɢɧɚɰɢɢ ɞɜɢɠɟɧɢɣ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɞɜɢɝɚ-
ɬɟɥɶɧɨɝɨ ɫɬɟɪɟɨɬɢɩɚ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɞɟɮɟɤɬɧɵɦ ɫɬɪɭɤɬɭɪɧɨ-
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɬɚɧɨɜɥɟɧɢɟɦ ɩɫɢɯɢɱɟɫɤɨɣ ɫɮɟɪɵ, ɫɟɧɫɨɪɧɵɯ ɢ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ [2]. 

Ɍɪɭɞɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɤɨɨɪɞɢɧɚɰɢɢ ɦɵɲɰ, ɧɚɪɭɲɟɧɢɟ ɞɜɢɝɚɬɟɥɶɧɨɣ ɢ ɱɭɜ-
ɫɬɜɢɬɟɥɶɧɨɣ ɮɭɧɤɰɢɣ, ɤɨɬɨɪɵɟ ɡɚɬɪɭɞɧɹɸɬ ɜɵɩɨɥɧɟɧɢɟ ɞɚɠɟ ɨɱɟɧɶ ɩɪɨɫɬɵɯ 
ɞɜɢɠɟɧɢɣ. Ɉɤɚɡɵɜɚɹ ɦɨɳɧɨɟ ɞɟɡɢɧɬɟɝɪɢɪɭɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɜɫɟ ɦɨɡɝɨɜɵɟ ɩɪɨ-
ɰɟɫɫɵ, ɩɪɟɩɹɬɫɬɜɭɟɬ ɨɜɥɚɞɟɧɢɸ ɧɚɜɵɤɨɜ ɢ ɭɦɟɧɢɣ, ɜɵɩɨɥɧɟɧɢɸ ɰɟɥɟɧɚɩɪɚɜ-
ɥɟɧɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ, ɪɚɡɜɢɬɢɸ ɩɨɡɧɚɜɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ, ɪɟɱɢ, ɜ 
ɭɱɟɛɧɨɣ ɢ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ [3]. ɉɨ ɷɬɨɦɭ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɜɧɢɦɚɧɢɟ ɞɨɥɠ-

ɧɨ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɧɨ ɧɚ ɨɛɭɱɟɧɢɟ ɞɟɬɟɣ ɛɚɥɚɧɫɭ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɬɚɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɜɨɩɪɨɫ ɨ ɩɨɢɫɤɟ ɧɨɜɵɯ, ɜɵɫɨɤɨɷɮ-

ɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɤɨɪɪɟɤɰɢɢ ɞɚɧɧɵɯ ɫɨɫɬɨɹɧɢɣ [1]. ȼ ɧɚ-
ɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɧɡɨɩɥɚɬɮɨɪɦɚ ɞɥɹ ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɤɨɨɪɞɢɧɚɰɢɢ  ɞɜɢɠɟɧɢɣ, ɢɡɦɟɪɟɧɢɹ ɦɨɦɟɧɬɚ ɢ ɰɟɧɬɪɚ ɞɚɜɥɟɧɢɹ. 

    

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɢɡɭɱɢɬɶ ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɵɠɤɚ ɜɜɟɪɯ 
ɭ ɞɟɬɟɣ ɫ ɡɚɛɨɥɟɜɚɧɢɟɦ ɰɟɪɟɛɪɚɥɶɧɵɣ ɩɚɪɚɥɢɱ. 

Ȼɵɥɨ ɨɛɫɥɟɞɨɜɚɧɨ 20 ɞɟɬɟɣ (12 ɦɚɥɶɱɢɤɨɜ ɢ 8 ɞɟɜɨɱɟɤ) ɜ ɜɨɡɪɚɫɬɟ ɨɬ 8 ɥɟɬ 
ɞɨ 12 ɥɟɬ, ɛɨɥɶɧɵɟ ɫ Ⱦɐɉ, ɮɨɪɦɚ ɫɩɚɫɬɢɱɟɫɤɚɹ ɞɢɩɥɟɝɢɹ, ɩɪɨɯɨɞɹɳɢɟ ɥɟɱɟɧɢɟ 
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ɢ ɚɞɚɩɬɚɰɢɸ ɜ ɈȽɄɍ «Ɋɟɚɛɢɥɢɬɚɰɢɨɧɧɵɣ ɐɟɧɬɪ ɞɥɹ ɞɟɬɟɣ ɢ ɩɨɞɪɨɫɬɤɨɜ ɫ ɨɝ-
ɪɚɧɢɱɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ», ɁȺɌɈ ɋɟɜɟɪɫɤ. Ʉɨɧɬɪɨɥɶɧɭɸ ɝɪɭɩɩɭ ɫɨɫɬɚɜɢɥɢ 

10 ɞɟɬɟɣ (6 ɦɚɥɶɱɢɤɨɜ ɢ 4 ɞɟɜɨɱɤɢ) ɬɨɝɨ ɠɟ ɜɨɡɪɚɫɬɚ. 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɭɫɢɥɢɣ ɨɬɬɚɥɤɢɜɚɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɵɠɤɚ ɢɫɩɨɥɶɡɭɟɦ 

ɬɟɧɡɨɩɥɚɬɮɨɪɦɭ. Ɇɧɨɝɨɤɨɦɩɨɧɟɧɬɧɚɹ ɫɢɥɨɜɚɹ ɩɥɚɬɮɨɪɦɚ Ɍɢɩɚ KistlerPortable-

ForcePlateType9260ȺȺ6 ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɟɜɨɫɯɨɞɧɭɸ ɬɨɱɧɨɫɬɶ ɰɟɧɬɪɚ ɞɚɜɥɟɧɢɹ. 
Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ BioWare ® 4.1.0.2 Type 2812A-04 – ɨɛɪɚɛɚ-
ɬɵɜɚɟɬ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɧɵɟ ɫ ɬɟɧɡɨɩɥɚɬɮɨɪɦɵ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɟɟ ɜ ɝɪɚɮɢɤɢ 

(ɪɢɫ. 1). 

 

 
Ɋɢɫɭɧɨɤ 1 –ɋɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ, ɢɫɩɨɥɶɡɭɸɳɚɹɫɹ ɞɥɹ ɫɢɥɨɜɵɯ ɩɥɚɫɬɢɧ  

ɫɢɫɬɟɦɵ Kistler 

 

  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɨ ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨ-
ɤɚɡɚɬɟɥɹɯ ɨɫɧɨɜɵ ɩɪɵɠɤɚ ɭ ɞɟɬɟɣ ɫ ɡɚɛɨɥɟɜɚɧɢɟɦ ɞɟɬɫɤɢɣ ɰɟɪɟɛɪɚɥɶɧɵɣ ɩɚɪɚ-
ɥɢɱ ɜ ɮɨɪɦɟ ɫɩɚɫɬɢɱɟɫɤɚɹ ɞɢɩɥɟɝɢɹ (ɬɚɛɥ. 1). 

 

Ɍɚɛɥɢɰɚ 1 – Ȼɢɨɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɫɧɨɜɵ ɩɪɵɠɤɚ 
Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚ-
ɱɟɧɢɟ (min) 

Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ (max) 

ȼɪɟɦɹ I (min) ȼɪɟɦɹ II (max) ɉɚɪɚɦɟɬɪɵ 

 

 

ɋɢɫɬɟɦɚ 
ɤɨɨɪɞɢɧɚɬ 

Ɂɞɨɪɨ-
ɜɵɟ 

Ⱦɐɉ Ɂɞɨɪɨ-
ɜɵɟ 

Ⱦɐɉ Ɂɞɨɪɨ-
ɜɵɟ 

Ⱦɐɉ Ɂɞɨɪɨ-
ɜɵɟ 

Ⱦɐɉ 

F x –100,98 –175,45 43,90 37,70 0,95" 0,68" 1,09" 0,89" 

F y –35,04 –90,00 33,92 40,69 0,94" 0,74" 0,96" 0,68" 

F z –0,50 2,52 880,05 806,44 0,55" 0,40" 0,93" 0,67" 

 

Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɨɬɬɚɥɤɢɜɚɧɢɹ ɭ ɞɟɬɟɣ ɫ Ⱦɐɉ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɩɨɫɬɨɹɧɧɨ-
ɝɨ ɧɚɱɚɥɶɧɨɝɨ ɭɝɥɚ ɜ ɫɭɫɬɚɜɚɯ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɮɚɡɚ ɚɤɬɢɜɧɨɝɨ ɨɬɬɚɥɤɢɜɚɧɢɹ 
ɜɵɲɟ. ɑɬɨ ɩɨɞɬɜɟɪɠɞɚɸɬ ɞɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɨɬɬɚɥɤɢɜɚɧɢɢ ɦɢɧɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɢɥɵ (Fz) ɭ ɛɨɥɶɧɵɯ ɫ Ⱦɐɉ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ (2,5 H), 
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ɱɟɦ ɭ ɡɞɨɪɨɜɵɯ ɞɟɬɟɣ (–0,5 H). Ɂɧɚɱɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɢɥɵ ɧɚɩɪɚɜɥɟɧɧɨɟ ɜ 
ɫɬɨɪɨɧɭ ɞɜɢɠɟɧɢɹ ɜ ɮɚɡɟ ɩɪɢɡɟɦɥɟɧɢɹ (Fx) ɝɨɪɚɡɞɨ ɛɨɥɶɲɟ ɭ ɡɞɨɪɨɜɵɯ ɞɟɬɟɣ. 

Ɍɚɤ ɠɟ ɫɢɥɚ ɧɚɩɪɚɜɥɟɧɧɚ ɜ ɛɨɤɨɜɵɟ ɫɬɨɪɨɧɵ (Fy) ɛɨɥɶɲɟ ɜ 2,5 ɪɚɡɚ, ɱɟɦ ɭ ɛɨɥɶ-
ɧɵɯ ɫ Ⱦɐɉ.  Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɪɵɠɤɟ ɜ ɮɚɡɟ ɩɪɢɡɟɦɥɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ 
ɫɢɥɵ ɭ ɛɨɥɶɧɵɯ Ⱦɐɉ ɞɨɫɬɨɜɟɪɧɨ ɦɟɧɶɲɟ. Ɍɚɤ ɤɚɤ ɧɚɪɭɲɟɧɚ ɤɨɨɪɞɢɧɚɰɢɹ ɞɜɢ-

ɠɟɧɢɹ ɩɪɢ ɩɪɢɡɟɦɥɟɧɢɢ, ɧɚɥɢɱɢɟ ɧɟɩɪɨɢɡɜɨɥɶɧɨɣ ɥɨɤɨɦɨɰɢɢ, ɫɢɧɤɢɧɟɡɢɢ ɢ 

ɬ.ɩ.  

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɢɥɵ (Fz) ɭ ɛɨɥɶɧɵɯ ɫ Ⱦɐɉ ɦɟɧɶɲɟ 
(806, 4 H). ɉɨɫɤɨɥɶɤɭ ɩɪɢ ɭɫɤɨɪɟɧɧɨɦ ɞɜɢɠɟɧɢɢ ɩɨɞɜɢɠɧɵɯ ɡɜɟɧɶɟɜ ɜɨɡɞɟɣɫɬ-
ɜɭɸɬ ɬɨɪɦɨɡɹɳɢɟ ɫɢɥɵ (ɬɹɠɟɫɬɢ ɢ ɢɧɟɪɰɢɢ) ɞɪɭɝɢɯ ɡɜɟɧɶɟɜ, ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ ɦɵɲɰ-ɚɧɬɚɝɨɧɢɫɬɨɜ, ɚ ɬɚɤɠɟ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɩɟɪɬɨɧɭɫɚ ɧɚ ɦɵɲɰɵ ɧɢɠɧɢɯ 
ɤɨɧɟɱɧɨɫɬɟɣ. Ɂɧɚɱɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɢɥɵ ɧɚɩɪɚɜɥɟɧɧɨɟ ɜ ɫɬɨɪɨɧɭ ɞɜɢɠɟɧɢɹ 
ɜ ɮɚɡɟ ɩɪɢɡɟɦɥɟɧɢɹ (Fx) ɧɟ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɭ ɡɞɨɪɨɜɵɯ ɞɟɬɟɣ (43,9 H). Ⱥ 

ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɢɥɚ ɧɚɩɪɚɜɥɟɧɧɚ ɜ ɛɨɤɨɜɵɟ ɫɬɨɪɨɧɵ (Fy) ɛɨɥɶɲɟ ɭ ɛɨɥɶɧɵɯ ɫ 
Ⱦɐɉ (40,7 H) ɬɚɤ ɤɚɤ ɩɪɨɟɤɰɢɢ ɨɛɳɟɝɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ (ɈɐɌ) ɧɚɝɪɭɡɤɚ ɧɚ ɧɨɝɢ 

ɩɪɢ ɩɪɢɡɟɦɥɟɧɢɢ ɧɟɫɢɦɦɟɬɪɢɱɧɚ ɡɚ ɫɱɟɬ ɤɨɧɬɪɚɤɬɭɪ ɢ ɫɩɚɫɬɢɤɢ ɦɵɲɰ. 

Ɍɚɤ ɤɚɤ ɨɬɫɭɬɫɬɜɭɟɬ ɮɚɡɵ ɚɦɨɪɬɢɡɚɰɢɢ ɭ ɛɨɥɶɧɵɯ ɫ Ⱦɐɉ ɡɚɬɪɚɱɟɧɧɨɟ ɜɪɟ-
ɦɹ ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɫɢɥɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɭ ɡɞɨɪɨɜɵɯ ɞɟɬɟɣ. ɉɨ 
ɞɚɧɧɵɦ ɗɆȽ ɦɵɲɰ ɧɢɠɧɢɯ ɤɨɧɟɱɧɨɫɬɟɣ, ɚɤɬɢɜɧɨɫɬɶ ɦɵɲɰ ɭ ɛɨɥɶɧɵɯ ɫ Ⱦɐɉ 

ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɚɤɬɢɜɧɨɫɬɶ ɦɵɲɰ ɭ ɡɞɨɪɨɜɵɯ ɞɟɬɟɣ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚ-
ɬɪɚɱɟɧɧɨɟ ɜɪɟɦɹ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɫɢɥɢɹ ɬɚɤɠɟ ɞɨɫɬɨɜɟɪɧɨ ɦɟɧɶɲɟ.  

 

ȼɵɹɜɥɟɧɧɵɟ ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɵɠɤɚ ɭ ɞɟɬɟɣ, ɫ ɞɢɚɝɧɨɡɨɦ 

Ⱦɐɉ, ɦɨɝɭɬ ɩɨɫɥɭɠɢɬɶ ɨɫɧɨɜɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦ ɪɟɚɛɢɥɢɬɚɰɢɢ. 
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